Banggai waters, located in Central Sulawesi Province, is part of the world's coral triangle area which is wellknown to have the highest diversity on stony corals (Scleractinia). A research on stony corals has been carried out at 9 study sites between June-July 2011, practicing line transect methods and free collection in order to determine the recent condition and diversity of the given coral group. The average of live corals coverage was recorded at 46% (ranging between 24-77%), and categorized as fair condition. The number of coral species found was 194, distributed in 54 genera. The Banggai waters condition was considered good and potential to sustain the corals'growth. Even though so, in several particular areas, there were still threats on coral reefs.
INTRoDUCTIoN
Coral reef is a tropical aquatic ecosystem which has high productivity and plays important roles for human being (Supriharyono, 2000) . Coral reefs offer coastal protection and are center of high biodiversity and provide essential habitats to a wide range of recreational and commercially important species of fishes and invertebrates (Johnson and Marshall, 2007) . To support the roles, it is necessary to accumulate basic data related to the condition of coral reef ecosystem. The data will enable the government to make feasible plans to be implemented.
A significant global decline in living coral communities has occurred in recent decades as a response to many anthropogenic and environmental disturbances (Grimsditch and Salm, 2006) . It has been the anthropogenic factors including plenty of activities which have influences in determining the ecosystem condition, rather than natural disasters. Some anthropogenic factors such as environmentally unfriendly fishing methods are apparently destructive. For such reason, more efforts are needed to protect the ecosystem condition from deteriorations by developing monitoring system over coral reefs, especially in remote and isolated areas.
In this study, observation on coral reef conditions was carried out in Banggai waters, central Sulawesi Province, Indonesia. This area is part of the world's coral triangle region which is wellknown as the world's highest diversity of corals. According to Veron (2000a) , in Indonesian waters especially in the western part, the coral diversity can reach 590 species. Other area in Indonesia, such as the Raja Ampat Islands, contributes 465 species belonging to 77 genera. Recently, coral studies have been conducted in Banggai waters, to determine the condition of coral reef. This research was to reveal the potential resources of corals and their health condition by examining several diversity indexes based on the number of individuals and species.
al., 1997) with some modifications.The Transect was 70 meters in length parallel to the coast line at 5−10 meters in depth. Biota and types of substrates were recorded exactly beneath the line, at 0−10 meters, 30−40 meters and 60−70 meters. The covering percentage of living corals was categorized into 4 ranks, i.e., poor, fair, good and excellent, adopted from Gomez and Yap (1988) . Species of the corals beneath the line was identified. The diversity indexes, including Shannon's diversity index (H') (Shannon, 1948; Zar, 1996 ) and Pielou's evenness index (J') (Pielou, 1966; Zar, 1996) were calculated using software "Primer 5" (Clarke and Warwick, 2001) . Further statistical analyses were conducted i.e. clustering analysis and multidimensional scaling (Clarke and Warwick, 2001 ).
The abundance of stony corals of family Fungiidae was assessed through a belt transect as long as 100 meters with 1,75 meters wide, using the same line with LIT. The number of colonies of Fungiids and their species found in the belt transect were recorded (Eleftheriou and Mclntyre, 2005) .
Free collection was also conducted from 5 meters down to a particular depth where stony corals still could be rarely found, completing the data taken from the belt transect. Some of the Fungiids were collected to be identified later in the laboratory under a microscope. We referred to Veron (2000a, b and c) in identifying the stony corals.
ReSULTS

Biota and substrates
The visibility on the study sites was 10-20 meters. However, the bottom was dominated by unstable substrates such as sand and rubbles, and overgrown by hydroids and soft corals ( Figure  2A ). Stony corals occurred from reef flat to slope and were found in patches.
Coverage of live corals and conditions of corals
Based on the LIT data, the covering percentage of living stony corals averaged 46%, ranging from 24% to 77% and was classified into fair condition (Table 1) . The highest percentage occurred in Site 9, whereas the lowest was in Site 2. Sites 3 and 6 were categorized poor, whereas Sites 1 and 4 were fair, Sites 5 and 8 were good and Sites 7 and 9 were excellent.
Distribution and diversity of corals
Based on the observation utilizing LIT and free collection, 194 species of 54 genera of stony corals were found, and 11 of those species were distributed at all research sites (Table 2) . Among the nine research sites, Site 9 demonstrated the largest number of species (128 species), followed by Site 7 (101 species). On the other hand, the smallest number of species (48 species) was observed at Site 3. Acroporidae and Faviidae were the most diverse families found in Banggai waters, having 55 and 45 species, respectively. The corals became more diverse as the depth increased up to 20 meters. Corals were still found at 25 meters in depth.
Acropora was widely spread at the research sites and dominated at Sites 7, 8 and 9 with coverage as much as 58%, 37% and 59% (Table  1) . Many corals were found in small patches, but at Site 5, Anacropora was quite dominant, covering 55.1 percent of total LIT transect ( Figure 2B ). While at Site 2, the coverage of Acropora was quite low and that of rubbles was high, indicating the influence of human activities. 
The diversity indices and cluster analysis
The Shannon's diversity index of living corals was highest (3.36) at Site 2 (Table 3) with 31 species from 41 sample corals. On the other hand, Site 9, in which the living coral percentage was the highest, showed the lowest Shannon's diversity index (2.12), indicating that the dominance of particular living coral, especially Acropora, occurred and resulted in the lowest Pielou's evenness index (0.75).
The cluster analysis in species composition of stony corals illustrated two major clusters of study sites (Figure 3 ). The first cluster comprised of Sites 7, 8 and 9. The most similar sites were Site 3 and 4, having approximately 60 percent of similarity.
DISCUSSIoNS
The condition of coral reefs in Banggai waters was generally fair. Sri et al. (2006) and Suhendra et al. (2007) reported similar results in covering percentage of living corals, and the status of coral reefs condition has been constant over six years. Site 9 was categorized excellent by having the high covering percentage around 77%. This site was a wide reef flat, which was always immersed in sea water. There was no fresh water input or sedimentation. Furthermore, the water current was strong enough to enhance the corals' growth. Fast water flow conditions could protect corals from bleaching by removing harmful oxygen radicals and improve coral reef resiliency by preventing shifts to macroalgae-dominated reefs (Grimsditch and Slam, 2006; MacClanahan et al., 2002) .
Based on the cluster analysis, there were two major cluster grouped by the presence of living corals (Figure 3 ). Sites 7, 8 and 9 which were clustered in one group were located in the western part of Banggai waters which had good visibility of water; that is, between 15-30 meters. The good water visibility seemed to enable branching corals, such as Acropora and Anacropora, to grow faster and be dominant among stony corals (Table 1) . Johnson et al. (2012) showed that the optimal condition for the growth of Acropora is high visibility and well-circulation with low sedimentation.
Sites 3 and 4 had the highest similarity, but they were not close to each other. These sites were characterized by the dominance of non Acropora, especially massive corals, although the environmental conditions between them were different.
The diversity index ranged from 2.12 to 3.36 with the evenness index from 0.75 to 0.98 (Table  2 ). This suggests that stony corals were relatively diverse. However, Site 7 and 9 were dominated by Acropora (Table 1) , generated by high visibility and enough current which made Acropora grow faster. Generally, good water condition found in Banggai enabled to sustain coral growth, therefore many corals could be found.
There were 11 species distributed in all observed sites. These species belong to the families Pocilloporidae, Poritidae, Fungiidae, Ocilinidae, Mussidae and Merulinidae (Table 2) . One of those, i.e. Poritidae, was often classified as resistant coral which was characterized by massive growth forms and slow growth rates and more resistant to bleaching and thermal stress (MacClahan, 2004; Marshall and Scuttenberg, 2006) . However, most of the corals found in Banggai water such as Acropora and Montipora, were branching and foliose and they seemed less resistant judged from their morphology. Some resistant corals appeared only at some particular sites, with high sedimentation.
Reproductive strategy is different among families. Ocilinidae, Mussidae, Merulinidae, and most of Pocilloporidae are spawners, having larvae which can swim for long distance before settling (Richmond and Hunter, 1990 ). Furthermore, spawners are known for its high fecundity (Fadlalah, 1983) whereas Fungiidae utilizes also their free living stage for their dispersal and reproduces both asexually by budding and sexually (Hoeksema, 2012) .
ACKNoWLeDGMeNTS
We acknowledge Research Center for Oceanography for the financial support so that the research could be eventually conducted successfully and JSPS ACORE-COMSEA and LIPI for creating the opportunity to present this study. We also thank to crews of Baruna Jaya VIII research vessel who facilitated the research in the field.
No.
Family 
